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Description 

[0001] This invention relates generally to a cushioning 
conversion machine which converts paper stock into 
cushioning material, and more particularly, to a cushion- 
ing conversion machine having a controller which can 
be used to control a number of different machines and 
to record and to perform machine diagnostics. 
[0002] In the process of shipping an item from one 
location to another, a protective packaging material is 
typically placed in the shipping container to fill any voids 
and/or to cushion the item during the shipping process. 
Some commonly used protective packaging materials 
are plastic foam peanuts and plastic bubble pack. While 
these conventional plastic materials seem to perform 
adequately as cushioning products, they are not without 
disadvantages. Perhaps the most serious drawback of 
plastic bubble wrap and/or plastic foam peanuts is their 
effect on our environment. Quite simply, these plastic 
packaging materials are not biodegradable and thus 
they cannot avoid further multiplying our planet's 
air ady critical waste disposal problems. The non-bio- 
degradability of these packaging materials has become 
increasingly important in light of many industries adopt- 
ing more progressive policies in terms of environmental 
responsibility. 

[0003] These and other disadvantages of conven- 
tional plastic packaging materials have made paper pro- 
tective packaging material a very popular alternative. 
Paper is biodegradable, recyclable and renewable; 
making it an environmentally responsible choice for 
conscientious companies. 

[0004] While paper in sheet form could possibly be 
used as a protective packaging material, it is usually 
preferable to convert the sheets of paper into a low den- 
sity cushioning product. This conversion may be accom- 
plished by a cushioning conversion machine, such as 
those disclosed in US. Patent Nos. 4,026,198; 
4,085,662; 4,109.040; 4,237,776; 4,557,716; 
4^650,456; 4,717,613; 4,750,896; and 4,968,291. 
(These patents are all assigned to the assignee of the 
present invention and their entire disclosures are 
hereby incorporated by reference.) Such a cushioning 
conversion machine converts sheet-like stock material, 
such as paper in multi-ply form, into low density cush- 
ioning pads or dunnage. 

[0005] A cushioning conversion machine, such as 
those disclosed in the above-identified patents, may 
include a stock supply assembly, a forming assembly, a 
gear assembly, and a cutting assembly, all of which are 
mounted on the machine's frame. During operation of 
such a cushioning conversion machine, the stock sup- 
ply assembly supplies the stock material to the forming 
assembly. The forming assembly causes inward rolling 
of the lateral edges of the sheet-like stock material to 
form a continuous strip having lateral pillow-like portions 
and a thin central band. The gear assembly, powered by 
a feed motor, pulls the stock material through the 



machine and also coins the central band of the continu- 
ous strip to form a coined strip. The coined strip travels 
downstream to the cutting assembly which cuts the 
coined strip into pads of a desired length. Typically, the 
5 cut pads are discharged to a transitional zone and then, 
either immediately or at a later time, inserted into a con- 
tainer for cushioning purposes. 
[0006] By selectively controlling the gear assembly 
(i.e.. by activating/deactivating its motor) and the cutting 
10 assembly, a cushioning conversion machine can create 
pads of a variety of lengths. This feature is important 
because it allows a single machine to satisfy a wide 
range ol cushioning needs.. For example, relatively short 
pad lengths can be employed in connection with small 
15 and/or unbreakable articles, while longer pad lengths 
can be employed in connection with larger and/or fragile 
articles. Moreover, a set of pads (either of the same or 
different lengths) can be employed in connection with 
uniquely shaped and/or delicate articles, such as elec- 
20 tronic equipment. 

[0007] Presently, a variety of length-controlling sys- 
tems are used to control pad length. For example, a 
manual system is available in which a packaging person 
manually activates the gear assembly (i.e., steps on a 
25 foot pedal) for a time period sufficient to produce a 
coined strip of the desired length. He/she then manually 
deactivates the gear assembly (i.e., releases the foot 
pedal) and activates the cutting assembly (i.e., simulta- 
neously pushes two appropriate buttons on the 
30 machine's control panel) to cut the coined strip. In this 
manner, a pad of the desired length is created. Alterna- 
tively, the system is designed so that a manual deactiva- 
tion of the gear assembly (i.e., release of the foot pedal) 
automatically activates the cutting assembly. 
35 [0008] Another technique used to control pad length is 
a time-repeat system. In such a length-controlling sys- 
tem, a timer is electrically connected to the gear assem- 
bly. The timer is set for a period (i.e., seconds) which, 
based on an estimated gear velocity, corresponds to the 
40 desired length of the pad. The timer is set by trial and 
error to obtain the desired pad length. The time-repeat 
system is designed to automatically activate the gear 
assembly for the selected period and thereby, assuming 
the estimated gear velocity is constant, produce a 
45 coined strip of the desired length. The system then 
deactivates the gear assembly and, if the automatic cut 
feature is enabled, then activates the cutting assembly 
to cut the coined strip into a first pad of the desired 
length. Thereafter, the system automatically re-acti- 
50 vates the gear assembly to repeat the cycle so that, if 
the timer has not been disabled, a multitude of pads of 
substantially the same length are continuously created. 
[0009] A further available length-controlling system is 
a removal-triggered system. This system is similar to 
55 the time-repeat system in that it deactivates the gear 
assembly based on the setting of a timer. However, with 
the removal-triggered system, the gear assembly is not 
automatically reactivated. Instead, it is only reactivated 
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when the cut pad is removed, either manually by the 
packaging person, mechanically by a conveyor or by 
gravity . Upon reactivation, another pad of the same 
length is produced unless the timer is disabled. 
[001 0] Yet another length-controlling system includes 
a length-selection system which allows a packaging 
person to select certain predetermined pad lengths. In 
such a system, a selection panel (e.g.. a key pad) is pro- 
vided with a plurality of length options (e.g., buttons) so 
that a packaging person can manually select the appro- 
priate pad length. When a particular length option is 
selected, the gear assembly is automatically activated 
for a period of time (based on estimated gear velocity) 
corresponding to the selected pad length. At the expira- 
tion of this time period, the gear assembly is deacti- 
vated, and the cutter assembly is activated. 
[001 1] Due to the increased popularity of paper pro- 
tective packaging material, manufacturers often employ 
a plurality of cushioning dunnage conversion machines 
with preset parameters to produce protective packaging 
for articles of different sizes and shapes. This arrange- 
ment often reduces setup time and allows a manufac- 
turer to produce and ship out goods in a minimal 
amount of time. In addition, manufacturers now incorpo- 
rate programmed controllers to control the operation of 
cushioning dunnage conversion machines. These con- 
trollers result in reduced manpower, more uniform prod- 
ucts, lower production costs, less error, and a safer 
working environment. 

[001 2] The controllers operate by continuously moni- 
toring its respective machine through employment of 
sensing circuits connected to the machine, which pro- 
vide output signals to a pre-programmed processor to 
control the respective machine according to the manu- 
facturer's specifications. Each different machine typi- 
cally has a respective independent controller unique to 
that particular machine. Employing a different controller 
for each machine type often results in increased manu- 
facturing costs and chances of error in manufacture, 
and complicates replacement and repair. 
[0013) Further cushioning conversion machines are 
disclosed in US-A-4 619 635 and WO-A-95/13914 (a 
document in accordance with Art. 54(3) EPC). 
[0014] It would be desirable to provide a single con- 
troller which could operate a variety of machine types 
without substantial adjustments or modifications to the 
controller. Such a universal controller would be less 
expensive to manufacture and easier to maintain 
because if it failed a technician would simply replace the 
circuit board of the controller and install a new one. ft 
would also be desirable for a controller to collect and to 
store diagnostic information and to perform enhanced 
and automated packaging functions. 
[0015] The disadvantages of the prior art are over- 
come in apparatuses and methods according to inde- 
pendent Claims 1 , 23 and 25 appended hereto. Further, 
advantageous features of the invention are set out in the 
dependent sub-claims. 



[001 6] Embodiments of the present invention provide 
a cushioning conversion machine having a universal 
controller suitable for use in a variety of different config- 
urations of a cushioning conversion machine with little 
5 or no change required of the controller. The universal 
controller includes a number of output ports for control- 
ling the function of the cushioning conversion machine 
regardless of the cutting assembly employed or the 
operation mode selected for the universal controller. 

7C i The cushioning conversion machine preferably includes 
a controller which communicates with various sensors 
and measuring devices to greatly increase the informa- 
tion available to the controller for recording and aiding in 
diagnostic and other functions. 

15 [001 7] In one embodiment of the invention, a cushion- 
ing conversion machine includes a feed assembly for 
feeding stock through the machine and converting it into 
a cushioning product, a cutting assembly for cutting the 
cushioning product and a universal controller which 

20 includes a plurality of sensing devices for sensing the 
occurrence of predetermined events, a plurality of out- 
put ports for controlling one of a plurality of possible cut- 
ting assemblies which may be employed with the 
cushioning conversion machine, a selector switch for 

25 selecting one of a plurality of control options, and a 
processor for controlling the employed cutting assembly 
in accordance with events detected by the sensing 
devices and the control option selected. 
[0018] In another embodiment of the invention, a 

30 cushioning conversion machine includes a plurality of 
cutting circuits, each cutting circuit for controlling the 
supply of electrical power to a cutting apparatus, a plu- 
rality of mode detection circuits for detecting an operat- 
ing mode of the cushioning conversion machine and for 

35 generating mode signals indicative of the detected 
mode, and a processor for controlling the operation of 
the cushioning conversion machine in accordance with 
the mode signals, the processor generating control sig- 
nals for controlling the supply of electrical power to at 

40 least one of a plurality of the cutting circuits. 

[0019] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 
like stock material into a dunnage product includes a 
frame having an upstream end and a downstream end, 

45 conversion assemblies, mounted on the frame, which 
convert the sheet-like stock material into a continuous 
strip of a dunnage product, a feeding assembly, 
mounted on the frame, for feeding the stock material 
through the conversion assemblies, a cutting assembly, 

so mounted on the frame downstream of the conversion 
assemblies, which cuts the continuous strip of dunnage 
into a section of a desired length, and a controller for 
controlling operation of the feeding assembly and the 
cutting assembly, the controller including a selecting 

55 device for selecting the mode of operation of the feeding 
assembly and the cutting assembly, a processing device 
which generates control signals based on the selected 
mode of operation, and a controlling device which con- 
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trols the feeding assembly and cutting assembly in 
accordance with the generated control signals. 
[0020] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 
like stock material into a dunnage product includes a 5 
frame having an upstream end and a downstream end, 
conversion assemblies, mounted on the frame, which 
convert the sheet-like material into a dunnage product, 
a feeding assembly, mounted on the frame, for feeding 
the stock material through the conversion assemblies, w 
and a controller for controlling operation of the feeding 
assembly, the controller including a selecting device for 
selecting the mode of operation of the feeding assem- 
bly, a processing device which generates control signals 
based on the selected mode of operation, and a control- is 
ling device which controls the feeding assembly in 
accordance with the generated control signals. 
[0021] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 
like stock material into a dunnage product includes a 20 
frame having an upstream end and a downstream end, 
conversion assemblies, mounted on the frame, which 
convert the sheet-like stock material into a continuous 
strip of a dunnage product, a feeding assembly, 
mounted on the frame, for feeding the stock material 25 
through the conversion assemblies, a cutting assembly, 
mounted on the frame downstream of the conversion 
assemblies, which cuts the continuous strip of dunnage 
into a section of a desired length, and a diagnostic 
device which monitors the operation of the machine, the 30 
diagnostic device including a sensing device for sensing 
the mode of operation of the feeding assembly and the 
cutting assembly, a processing device which deter- 
mines improper operation of the feeding assembly and 
the cutting assembly for the sensed mode of operation 35 
and generates signals in accordance with such 
improper operation, and a displaying device which dis- 
plays codes corresponding to the generated signals for 
improper operation. 

[0022] In another embodiment of the invention a cush- 40 
ioning conversion machine for converting a sheet-like 
stock material into a dunnage product includes a frame 
having an upstream end and a downstream end, con- 
version assemblies, mounted on the frame, which con- 
vert the sheet-like stock material into a dunnage 45 
product, a feeding assembly, mounted on the frame, for 
feeding the stock material through the conversion 
assemblies, and a controller/diagnostic device for con- 
trolling and monitoring operation of the feeding assem- 
bly, the controller/diagnostic device including a selecting 50 
device for selecting the mode of operation of the feeding 
assembly, a processing device which generates control 
signals based on the selected mode of operation and 
which determines machine status and improper opera- 
tion of the feeding assembly for the selected mode of 55 
operation and generates signals in accordance with 
such machine status and improper operation, a control- 
ling device which controls the feeding assembly in 



accordance with the generated control signals, and a 
displaying device which displays codes corresponding 
to the generated signals for machine status and 
improper operation. 

[0023] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 
like stock material into a dunnage product includes a 
frame having an upstream end and a downstream end, 
conversion assemblies, mounted on the frame, which 
convert the sheet-like stock material into a continuous 
strip of a dunnage product, a feeding assembly, 
mounted on the frame, for feeding the stock material 
through the conversion assemblies, a cutting assembly, 
mounted on the frame downstream of the conversion 
assemblies, which cuts the continuous strip of dunnage 
into a section of a desired length, a code reader for 
reading a code printed on the stock material, and a con- 
troller which decodes information from the code read 
from the stock material and selectively controls the 
operation of the machine as a function of the informa- 
tion. 

[0024] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 
like stock material into a dunnage product includes a 
frame having an upstream end and a downstream end, 
conversion assemblies, mounted on the frame, which 
convert the sheet-like stock material into a continuous 
strip of a dunnage product, a feeding assembly, 
mounted on the frame, for feeding the stock material 
through the conversion assemblies, a cutting assembly, 
mounted on the frame downstream of the conversion 
assemblies, which cuts the continuous strip of dunnage 
into a section of a desired length, a probe for determin- 
ing the packaging requirements of a particular con- 
tainer, and a controller which controls the feeding and 
cutting assemblies to produce the required sections of 
dunnage product for the container as determined by the 
probe. 

[0025] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 
like stock material into a dunnage product includes a 
frame having an upstream end and a downstream end, 
conversion assemblies, mounted on the frame, which 
convert the sheet-like stock material into a dunnage 
product, a feeding assembly, mounted on the frame, for 
feeding the stock material through the conversion 
assemblies, and a controller/diagnostic device for con- 
trolling and monitoring operation of the feeding assem- 
bly, the controller/diagnostic device including a 
processing device which determines machine status of 
the machine and generates signals in accordance with 
such machine status, a memory device for storing such 
machine status, and a communication device for com- 
municating such machine status to a remote processor. 
[0026] In another embodiment of the invention, a 
cushioning conversion network includes a supervisory 
controller communicating with a plurality of cushioning 
conversion machines which convert sheet- like stock 
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material into a dunnage product, each machine includ- 
ing a controller for controlling the operation of the 
machine in accordance with instructions received from 
the supervisory controller. 

[0027] In another embodiment of the invention, a 5 
cushioning conversion network includes a plurality of 
cushioning conversion machines which convert sheet- 
like stock material into a dunnage product, each 
machine including a controller for controlling the opera- 
tion of the machine, the controller of each machine 10 
being linked to the controller of at least one other 
machine for communication between the controllers. 
[0028] In another embodiment of the invention, a 
cushioning conversion network includes a supervisory 
controller linked to a plurality of cushioning conversion 15 
machines which convert sheet-like stock material into a 
dunnage product, the supervisory controller controlling 
the operation of each machine. 
[0029] In another embodiment of the invention, a 
cushioning conversion machine for converting a sheet- 20 
like stock material into a dunnage product includes a 
frame having an upstream end and a downstream end, 
a stock material supply assembly, conversion assem- 
blies, mounted on the frame, which convert the sheet- 
like stock material into a continuous strip of a dunnage 25 
product, a feeding assembly, mounted on the frame, for 
feeding the stock material through the conversion 
assemblies, a cutting assembly, mounted on the frame 
downstream of the conversion assemblies, which cuts 
the continuous strip of dunnage into a section of a 30 
desired length, and an assembly for measuring the 
length of stock material supplied from the stock supply 
assembly to the conversion assemblies. 
[0030] In another embodiment of the invention, a 
cushioning conversion machine includes a frame, con- 35 
version assemblies which are mounted to the frame and 
which convert a stock material into a cushioning prod- 
uct, and a length measuring device which measures the 
length of the cushioning product as it is being produced, 
the conversion assemblies including a rotating conver- 40 
sion assembly, the angular movement of this assembly 
directly corresponding to the length of the cushioning 
product, the length measuring device being positioned 
to monitor the angular movement of the rotating conver- 
sion assembly and thus the length of the cushioning <s 
product. 

[0031] Thus embodiments of the invention comprise 
the foregoing and other features hereinafter fully 
described and particularly pointed out in the claims, the 
following description and the annexed drawings setting so 
forth in detail a certain illustrated embodiment of the 
invention, this being indicative, however, of but one of 
the various ways in which the principles of the invention 
may be employed. 

[0032] In the annexed drawings: 55 

Figure 1 is an illustration of a cushioning conversion 
machine; 



Figure 2 is a block diagram of a universal controller 
for a cushioning conversion machine in accordance 
with the present invention; 
Figures 3 through 8 are electrical schematic dia- 
grams of an embodiment of the universal controller; 
Figure 9 is a block diagram of a controller for a 
cushioning conversion machine with enhanced 
diagnostic capabilities; 

Figure 10 is a front view of a length measuring 
device and other relevant portions of the cushioning 
conversion machine; 

Figure 1 1 is a side view of the length measuring 
device; 

Figure 12 is a block diagram of a controller includ- 
ing a code reader for reading information from stock 
paper and a container probe for determining pack- 
aging information from a container to which pack- 
aging is to be added; 

Figure 13 is a block diagram of a fault tolerant cush- 
ioning producing network; and 
Figure 14 is an illustration of two cushion producing 
machines positioned at either end of a conveyor 
and communicating via a network. 

[0033] With reference to the drawings and initially to 
Figure 1, there is shown a cushioning conversion 
machine 10 including a frame 12 upon which the vari- 
ous components of a conversion assembly 14 are 
mounted and a controller 16 (illustrated schematically) 
for controlling the machine including the components of 
the cushioning assembly. The frame 12 includes a stock 
supply assembly 18 which holds a roll of stock for con- 
version by the conversion assembly 14 into a cushion- 
ing material. The conversion assembly 14 preferably 
includes a feed assembly 19 which includes a forming 
assembly 20 and a gear assembly 22 powered by a feed 
motor 24, a cutting assembly 26 powered by, for exam- 
ple, a cut motor 28 selectively engaged with the cutting 
assembly by an AC solenoid driven clutch 30 and a post 
cutting constraining assembly 32. 
[0034] During the conversion process, the forming 
assembly 20 causes the lateral edges of the stock mate- 
rial to roll inwardly to form a continuous strip having two 
lateral pillow-like portions and a central band therebe- 
tween. The gear assembly 22 performs a "pulling" func- 
tion by drawing the continuous strip through the nip of 
two cooperating and opposed gears of the gear assem- 
bly thereby drawing stock material through the forming 
assembly 20 for a duration determined by the length of 
time that the feed motor 24 rotates the opposed gears. 
The gear assembly 22 additionally performs a "coining" 
or "connecting" function as the two opposed gears coin 
the central band of the continuous strip as it passes 
therethrough to form a coined strip. As the coined strip 
travels downstream from the gear assembly 22, the cut- 
ting assembly 26 cuts the strip into sections of a desired 
length. These cut sections then travel through the post- 
cutting constraining assembly 32. 



5 



9 



EP 0 776 760 B1 



10 



[0035] The controller 16 is preferably "universal" or 
capable of use in a number of differently configured 
cushioning conversion machines without requiring sub- 
stantial change to the controller. Accordingly, one con- 
figuration of a universal controller 16 can thus be 
manufactured for a variety of different cushioning con- 
version machines. The assembly technician then need 
not adapt the controller 16 to a specific configuration of 
the cushioning machine, such as when one of the par- 
ticular cushioning machines is adapted to use an air 
powered cutting assembly, a direct current powered 
solenoid cutting assembly, or a motor driven cutting 
assembly. The capability of the universal controller to 
control differently configured machines reduces assem- 
bly time, reduces assembly cost since the labor cost in 
specifically configuring a controller often outweighs the 
cost of assembling unused electrical components in the 
controller and reduces the possibility of assembly error. 
Moreover, repair of the machine is facilitated since train- 
ing of the repair technician is minimized and since an 
inventory of universal controllers for use in a variety of 
cushioning machines can be maintained. 
[0036] An exemplary universal controller 16 is illus- 
trated in Figure 2 and includes a number of different out- 
put ports 36,38,40,42,44 and 46 devoted to providing a 
control signal from a microprocessor 48 to a DC shear 
solenoid, an AC control solenoid, a cut motor, a feed 
motor, a counter and a spare port, respectively, in 
accordance with a number of inputs 50. While the 
microprocessor 48 is illustrated and described herein as 
a single device, it is noted that microprocessor 48 may 
be embodied as a number of microprocessors or control 
units of the same type or as different microprocessors 
adapted for performing certain functions. The DC shear 
solenoid, controlled by the microprocessor 48 through 
DC shear solenoid port 36, powers a cutting blade posi- 
tioned at the output of a cushioning conversion 
machine. When the DC shear solenoid is provided 
power by a control signal sent through the port 36, the 
solenoid actuates a cutting blade to force the blade 
through the dunnage to make a cut. One machine 
employing a cutting assembly powered by a DC sole- 
noid is marketed by Ranpak Corp. under the name Pad- 
Pak® and is disclosed in U.S. Patent No. 4,968,291 
which is incorporated herein by this reference. 
[0037] The AC control solenoid port 38 controls an 
external AC solenoid which is typically used in conjunc- 
tion with either an air-powered cutting assembly or a 
motor powered cutting assembly. When a cushioning 
conversion machine including the universal controller 
1 6 employs an air-powered cutting assembly, the cutting 
assembly uses the AC solenoid to control the supply of 
pressurized air to an air cylinder which drives a cutting 
blade to shear off a section of dunnage fed through the 
machine. A cushioning conversion machine employing 
an air-powered cutting assembly is marketed under the 
name PadPak® by Ranpak Corp. and disclosed in U.S. 
Patent No. 4,968,291 which has been incorporated 



herein above. The AC control solenoid port 38 may also 
be used to control an AC solenoid which acts to couple 
the direct drive cut motor 28 to the cutting assembly 26 
via the clutch 30 to drive a cutting blade through a cut- 

5 ting stroke to cut a section of dunnage material fed 
through the machine. One such machine is marketed by 
Ranpak Corp. under the name AutoPad® and is dis- 
closed in U.S. Patent No. 5,123,889 which is also incor- 
porated herein by this reference. In this embodiment of 

jo a cushioning conversion machine, the cut motor port 40 
is used to supply a signal to the cut motor 28 to ensure 
that the cut motor is running when a cut is desired. 
[0038] In any of the embodiments of a cushioning con- 
version machine described above, there is employed 

15 some means for moving the paper material through the 
machine to create the dunnage material. The PadPak® 
and AutoPad® machines referenced above employ the 
feed motor 24 which turns the enmeshed gears 22 that 
grip the paper stock and feed it through the machine 

20 where the appropriate conversion of the sheet- like stock 
to a dunnage product and the cutting of the dunnage 
product into appropriate lengths takes place. The uni- 
versal controller 16 controls the feed motor 24 through 
the feed motor port 42. When it is desired that an appro- 

25 priate length of paper be fed through the cushioning 
conversion machine by the feed motor 24, the micro- 
processor 48 sends a signal through the feed motor port 
42 which causes power to be supplied to the feed motor 
for as long as the signal is present. When the micro- 

30 processor 48 has determined that the desired length of 
paper stock has been fed through the machine 10, the 
signal is disabled causing the feed motor 24 to stop and 
the supply of paper through the machine to stop. At this 
time the microprocessor 48 will determine, based on the 

35 position of the mode selection switch 52 and the condi- 
tion of the input signals 50, whether to initiate a cut of 
the dunnage material fed through the machine 10, as is 
described more fully below. 

[0039] Depending upon the embodiment of the cush- 

40 ioning conversion machine 10, the universal controller 
16 may also use the counter port 44 to control a counter 
which keeps track of the machine usage or a spare port 
46 which can be used to provide command signals to 
some other device. 

45 [0040] While the universal controller 16 includes the 
output ports 36 through 46 for the control of the feed 
motor 24 and a variety of cutting assemblies, in most 
applications less than all of the ports will be used. For 
example, when the universal controller 16 is used to 

50 control a cushioning conversion machine having a DC 
shear solenoid powered cutting assembly, such as the 
PadPak® machine mentioned above, the DC shear 
solenoid port 36 is used while the AC control solenoid 
port 40 and the cut motor port 16 will not be used. When 

55 the universal controller 16 is used to control a machine 
10 having an air powered cutting assembly, the AC con- 
trol port 38 is employed to control the AC control sole- 
noid, and the DC shear solenoid port 36 and the cut 
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motor port 40 may be unused. Similarly, when the uni- 
versal controller 16 is used in conjunction with a cush- 
ioning conversion machine using the cut motor 28 to 
actuate the cutting assembly 26, such as the AutoPad® 
machine mentioned above, the AC control solenoid port 
38 and cut motor port 40 will be used to control and 
power the cutting assembly 26 while the DC shear sole- 
noid port 36 will be unused. Preferably, the microproc- 
essor 48 will more or less simultaneously cause 
appropriate signals to be sent to each of the respective 
output ports 36, 38, 40 regardless of the actual cutting 
assembly employed with a machine. In this way the 
microprocessor 48 does not need to be informed of this 
aspect of the configuration of the machine and the cut- 
ting assembly 26 connected to a port will thus be the 
one that responds to a signal sent from the microproc- 
essor without the microprocessor having to distinguish 
which type of cutting assembly is employed. 
[0041 ] Control of the various devices, such as the DC 
shear solenoid and the cut and feed motors, is per- 
formed by the microprocessor 48 in accordance with 
certain inputs 50 which are indicative of the operating 
condition of the cushioning conversion machine 10 and 
certain events which may have been sensed. The inputs 
50 also include an indication of the operating mode for 
the cushioning conversion machine selected through 
the mode selection switch 52, such as a rotary switch. 
The mode selection switch 52 includes a number of set- 
tings corresponding to different operating modes, for 
example, keypad mode, electronic dispensing system 
mode, automatic cut mode, feed cut foot switch mode, 
and automatic feed mode. The mode setting of the con- 
troller 16 as well as a number of error signals may be 
displayed as alphanumeric codes on the display 54. For 
example, a display code of 'V may indicate to an opera- 
tor that the machine 10 is operating in the automatic 
feed mode, while a display of "A" may indicate that an 
error has occurred in the buttons used to manually com- 
mand a cut. 

[0042] The keypad mode is for cushioning conversion 
machines which are equipped with a keypad through 
which an operator may input the length of each pad 
which she desires the machine to produce by depress- 
ing the appropriate key on the keypad. In this mode, 
regardless of the cutting assembly employed, the micro- 
processor 48 provides a signal to the feed motor 
through the feed motor port 42 to feed material through 
the machine for the appropriate length of time to provide 
dunnage of the length which the operator selected 
through the keypad. The keypad buttons are preferably 
pre-programmed so that each button corresponds to a 
particular cut length. For example, if an operator pushes 
button 12 on the keypad, and this button was prepro- 
grammed to correspond to a length of 12 inches, the 
microprocessor 48 will signal the feed motor 24 and turn 
the feed motor on for a length of time that equates to 12 
inches of dunnage material being fed out, and then the 
microprocessor will disable the feed motor. Upon com- 



pletion of the dunnage material of the selected length 
being fed through the machine, the microprocessor 48 
automatically commands the cutting assembly 26 
employed, through the output ports 36, 38, and 40. to 
5 perform a cut. The microprocessor 48 then waits for the 
next key on the keypad to be depressed and repeats the 
process to produce a length of dunnage corresponding 
to the key depressed. 

[0043] When the electronic dispensing system (EDS) 

io mode setting is selected on the mode selection switch 
52, an external electronic dispensing sensor is 
employed to detect the presence or absence of a dis- 
pensed length of dunnage material. The information as 
to the presence or absence of dunnage material is pro- 

15 vided to the microprocessor 48 through one of the 
inputs 50. If the sensor detects that there is no dunnage 
material left at the cutting area of the machine, this infor- 
mation is passed to the microprocessor 48 which will 
send a signal to the feed motor 24 through the feed 

20 motor port 42 to feed out a certain length of material. 
The length of material to be fed through the machine 10 
is determined by the setting of a thumb wheel, which is 
described below, as reported to the microprocessor 48 
over one of the inputs 50. Once material is fed through 

25 the machine 10 and emerges at the cutting exit, the 
electronic dispensing sensor will report to the micro- 
processor 48 the presence of the dunnage material at 
the cutting exit of the machine. After the complete 
length of material has been fed through the machine 10 

30 by the feed motor 24, the microprocessor 48 will wait a 
short period of time to allow the feed motor to stop and 
will then send a signal over the necessary output ports 
to command a cut to be performed by the attached cut- 
ting assembly 26. The electronic dispensing assembly 

35 will continue to report to the microprocessor 48 the 
presence of the dunnage material at the exit of the 
machine until the material is removed.. Upon removal of 
the material, the sensor will report the removal to the 
microprocessor 48 through the inputs 50 whereupon the 

40 microprocessor will send a signal to the feed motor 24 
again to feed another length of dunnage material 
through the machine and once the feed is complete the 
microprocessor will send a signal over the required out- 
put ports to cause the cutting assembly 26 to cut the 

45 material. This process will continue as long as the oper- 
ator continues to remove the cut dunnage from the exit 
area of the machine. 

[0044] The automatic cut mode selection on the selec- 
tor switch 52 causes the microprocessor 48 to perform 

50 basically the same process set forth above for the EDS 
mode with the exception that an operator need not 
remove a length of dunnage material from the machine 
in order for the next length to be fed through the 
machine and cut. In this mode the microprocessor 48 

55 commands the feed motor 24 through the feed motor 
port 42 to feed material through the machine for a length 
of time determined by the setting of the thumb wheel. 
Once the desired length of material has been fed 
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through the machine, the microprocessor 48 will disable 
to signal to the feed motor 24, will wait a short period of 
time to allow' the feed motor to stop and then will send 
the appropriate signals to the output ports 36, 38, 40 
controlling the respective cut assemblies 26. The micro- 
processor 48 will cause predetermined lengths of mate- 
rial to be fed and cut by the machine continuously in this 
mode unless a predetermined number of lengths has 
been selected by the operator. 
[0045] When the feed cut foot switch mode is selected 
on the mode selection switch 52, the control of the 
machine by the microprocessor 48 will be as instructed 
by an operator actuated foot switch. When an operator 
depresses the foot switch, an input indicating the fact is 
sent to the microprocessor 48 through one of the inputs 
50. In response, the microprocessor 48 will send a sig- 
nal to the feed motor 24 through the feed motor port 42 
to feed material through the machine. The signal sent to 
the feed motor 24 by the microprocessor 48 will con- 
tinue until the operator lets the pressure off of the foot 
switch at which time the microprocessor will disable the 
signal to the feed motor, will wart a short period of time 
to allow the feed motor to stop and then will send a sig- 
nal to the output ports 36, 38, 40 operating the cutting 
assemblies 26 to cut the material fed through the 
machine. 

[0046] The fifth mode of the mode selection switch 52 
is the auto feed mode. In the auto feed mode the micro- 
processor 48 signals the feed motor 24 through the feed 
motor port 42 to feed a length of paper through the 
machine as determined by the position of the thumb 
wheel. After the appropriate length of dunnage material 
has been fed through the machine, the microprocessor 
will pause until a cut is manually requested. In this mode 
the operator must then instruct the microprocessor to 
signal the cut assembly to perform a cut. The operator 
preferably causes a cut to occur by manually depress- 
ing two cut buttons simultaneously. When the buttons 
have been depressed, both inputs are sent to the micro- 
processor 48 over the input lines 50 and, provided the 
buttons have been pushed near simultaneously, the 
microprocessor will send a signal through the appropri- 
ate outputs to the cutting assembly 26 employed on the 
machine to cut the material. After a cut has been com- 
pleted, the microprocessor 48 will again send a signal to 
the feed motor 24 to cause the selected length of mate- 
rial to be fed through the machine and will then wait for 
the operator to instruct that a cut be made. 
[0047] An embodiment of the universal controller 16 
described above is shown in the schematic circuit dia- 
gram of Figures 3 through 8. Turning first to Figures 3 
through 5, the interaction between the microprocessor 
48 and output ports 36 through 46 is shown. The micro- 
processor 48 may be any one of a number of commer- 
cially available general purpose processing chips and 
preferably one suitable for convenient interface with the 
output ports 36 through 46 and the inputs 50 through a 
storage memory 60, such as a programmable periph- 



eral device that may include ROM, RAM and I/O ports. 
The microprocessor 48 is also provided with keypad 
inputs 62 to which a keypad may be attached when the 
universal processor 16 is desired to operate in the key- 

5 pad mode. To control the various output ports the micro- 
processor stores the appropriate signal value in a 
location in the memory 60 accessible to the appropriate 
output port. For example, to send a signal to the feed 
motor 24 through the feed motor port 42, the microproc- 

10 essor 48 will place the desired signal value in a location 
in the memory 60 accessible by the line 62, to send a 
signal to the cut motor 28 through the cut motor port 40 
the signal value will be placed in a location accessible 
by the line 66, and to send a signal to the DC shear 

/ 5 solenoid through the DC shear solenoid port 36 or to the 
AC control solenoid through the AC control solenoid 
port 38 the signal value is placed in a memory location 
accessible by the line 64. When a control signal is sent 
to the feed motor port 42 to cause the feed motor 24 to 

20 run, an hour meter 68 may also be activated which 
keeps track of the run time of the cushioning conversion 
machine. To control the spare output port 46 or the 
counter port 44 (see Figure 5), the microprocessor 48 
places a signal value in a location in the memory 60 

25 accessible by these ports or devices. 

[0048] It is noted that since the cushioning conversion 
machine 10 in which the universal controller 16 is 
employed will be used with only one cutting assembly 
26, the output ports which control a cutting assembly 

30 may be shared by different types of cutting assemblies, 
for example the AC control solenoid port 38 may control 
an air powered cutting assembly or the engagement 
clutch 30 of the cut motor 28 powered cutting assembly 
26, or a single control line may control more than one 

35 output port as the control line 64 is shown to control 
both the DC shear solenoid port 38 and the AC control 
solenoid port 14. Further, while only a single cutting 
assembly 26 is employed by a machine 10 at a time, 
more than one control line may be used to control a sin- 

40 gle cutting assembly or to provide other control over the 
machine. In the instance where the cushioning conver- 
sion machine 10 is employed with a cut motor 28, both 
the control lines 64 and 66 are used to actuate a cut. 
The control line 66 instructs the cut motor 28 through 

45 the cut motor port 40 to run while the control line 64 
instructs the AC control solenoid through the AC control 
solenoid port 38 to engage the clutch 30 coupling the 
cut motor 28 and the cutting blade assembly 26. The 
control lines 62 and 64 are also used cooperatively to 

so ensure that the feed motor 24 is not operating when a 
cut has been initiated as this may cause the dunnage 
material to become jammed in the machine. A pair of 
transistors 70 and 72 are interconnected with the con- 
trol lines 62 and 64 so that the feed motor 24 and a cut- 

55 ting assembly 26 cannot both be actuated 
simultaneously as the presence of a signal on one con- 
trol line disables the other control line. 
[0049] The inputs 50 to the microprocessor 48 are 
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generated through a variety of circuits as shown in Fig- 
ures 6 through 8. Figure 6 illustrates the thumb wheel 
circuit 76 discussed above. A two-digit thumb wheel 78 
is coupled to the input bus 50 via the bus interface 80 
and control line 82 and allows the operator to select the 
time during which the microprocessor 48 will command 
the feed motor 24 via control line 62 and feed motor port 
42 to run, and thus the length of dunnage material to be 
fed through the machine, during the EDS mode, auto- 
matic cut mode and the automatic feed mode. The 
selected feed length is sent to the microprocessor 24 
over the input bus 50. Shown in Figures 6 through 8 are 
a number of current sensing circuits which provide addi- 
tional inputs over the input bus 50 that inform the micro- 
processor 48, through the memory 60, of various 
operating events of the cushioning conversion machine, 
e.g. whether a cut has been completed, whether the 
foot switch is depressed or whether a cut button has 
been depressed, etc. as well as the selected mode of 
operation for the universal controller 16. 
[0050] The current sensing circuits are each of a sim- 
ilar construction but sense unique occurrences. An 
exemplary current sensing circuit generally includes a 
contact 84 which receives current when a particular 
event specific to that sensing circuit occurs. When such 
an event occurs, current passes through the contact 84 
to a capacitor 86 connected in electrical parallel to a pair 
of diodes 88 of an opto-coupler 90 arranged in reverse 
parallel. When current is detected across the diodes 88, 
indicating that the event which the particular sensing cir- 
cuit is designed to sense, light from the diodes turns on 
the phototransistor 92 which causes the transistor to 
couple a constant voltage source 94, filtered by a resis- 
tor-capacitor filter 96, to an input 98 to the bus interface 
100. The bus interface 100 provides the appropriate 
input to the memory 60 over the input bus 50 as control- 
led by control line 102. 

[0051 ] Turning then to the specific sensing circuits, the 
sensing circuit 104 (RELAYS ON) detects whether the 
cushioning conversion machine has been reset and 
whether all safety switches are closed indicating that the 
cover, etc., of the machine is closed. The status of the 
detection is then sent to the microprocessor 48 via the 
memory 60 as an input on the input bus 50. 
[0052] The circuit 106 (FEED REV) senses when an 
operator has pressed a reverse push button which 
allows the operator to reverse the rotation direction of 
the feed motor 24. The purpose of the feed reverse 
function is to provide a means for clearing a dunnage 
material jam. Oftentimes, the jammed dunnage can be 
cleared by simply reversing the feed motor and pulling 
the dunnage material away from the cutting assembly 
where jams most often occur. The status of this sensing 
circuit 106 is also reported to the microprocessor 48 
over the input bus 50 through the memory 60. 
[0053] The circuit 1 08 (CUT COMP) senses the status 
of a cut complete switch. Cutting assemblies using a DC 
solenoid to drive a cutting blade have an attribute of 



heating up quickly as power is continually applied to the 
solenoid. When such a solenoid heats up too much, it 
loses power and cannot cut as effectively as it can when 
in a cooler state. The cut complete switch detects 

5 whether a cut of the dunnage material has been com- 
pleted. The sensing circuit 108 senses the status of the 
cut complete switch and reports the status to the micro- 
processor 48 so that the microprocessor can immedi- 
ately discontinue the supply of power to the DC shear 

70 solenoid by sending an appropriate signal to the DC 
shear solenoid port 36 over the control line 64. 
[0054] The position of the foot switch used when the 
universal controller 16 has been set to the feed cut foot 
switch mode is sensed by the sensing circuit 1 10 (FEED 

75 FS). The sensing circuit 1 10 senses the position of the 
foot switch and reports the position to the microproces- 
sor 48. As discussed above, when in the foot switch 
mode, if the foot switch is depressed, the microproces- 
sor 48 will signal the feed motor 24 through the feed 

20 motor port 42 and control line 62 to continually feed 
paper through the machine 10 while the foot switch is 
depressed. Upon the pressure on the foot switch being 
released, the sensing circuit will report to the microproc- 
essor 48 that the foot switch has been released and the 

25 microprocessor will discontinue the signal to the feed 
motor causing the feed motor to stop and then the 
microprocessor will send out a signal to the output ports 
36, 38 and 40 over the control line 64 and 66 prompting 
the attached cutting assembly 26 to perform a cut. 

30 [0055] The circuit 1 1 2 (BLADE) senses the status of a 
Wade switch. The blade switch detects whether the knife 
Wade is in its normal at rest position or if the knife blade 
is at some other point, such as partially through a cut. If 
the knife blade is at its rest position, it is safe to feed 

35 paper through the machine 10, otherwise if the knife 
Wade was partially through a cut and paper was fed, the 
paper could feed into the blade and jam the machine. 
The position of the knife Wade as sensed by the circuit 
1 12 is reported to the microprocessor 48 which will dis- 

40 able signals to the feed motor 24 until the circuit 1 1 2 has 
sensed that the knife blade has returned to its rest posi- 
tion. 

[0056] The circuit 114 (EDS SEN) senses the pres- 
ence or absence of dunnage material at the cutting 

45 assembly 26 area of the cushioning conversion 
machine 10 and reports the information to the micro- 
processor 48. When the universal controller 16 is in the 
EDS mode, the microprocessor 48 will automatically 
signal the feed motor 24 to feed a length of dunnage 

50 material determined by the thumb wheel circuit 76 (Fig- 
ure 6) through the machine 10 and signal the attached 
cutting assemWy 26 to cut the material after the appro- 
priate length has been fed whenever the circuit 114 
senses that the last length of dunnage material fed has 

55 been removed from the exit area. 

[0057] Continuing the description of the sensing cir- 
cuits with reference to Figure 8, the sensing circuits 1 1 6 
(L-CUT), 1 18 (R-CUT) and 120 (COM-CUT) correspond 
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to three push buttons located on the cushioning conver- 
sion machine 10 which allow for the operator to manu- 
ally cause the cutting assembly 26 to cut the dunnage 
material fed through the machine 10. These circuits are 
recognized by the microprocessor 48 when the univer- 
sal controller 16 is in the auto feed mode of operation. 
As a safety measure it is preferable that the microproc- 
essor 48 detect an input from one of the circuits 116. 
118 near simultaneously with the detection of an input 
from the circuit 1 20 indicating that the COM-CUT button 
and one of the L-CUT or R-CUT buttons have been 
pressed near simultaneously before the microprocessor 
signals the cutting assembly 26 attached to one of the 
output ports 36, 38 or 40 to perform a cut. The pressing 
of one of the push buttons by the operator causes the 
corresponding circuit 116, 118, 120 to provide an input 
over the input bus to the memory 60 via the bus inter- 
face 122, input line 124 and control line 126. 
[0058] The sensing circuits 128, 130, 132 and 134 
sense the position of the mode selection switch 52 and 
indicate whether the mode selector switch is set to the 
keypad mode (KEYPAD), the EDS mode (EDS SEL), 
the automatic cut mode (A/M CUT), or the feed cut foot 
switch mode (F/C COMB), respectively, and report such 
information to the microprocessor 48 over the input bus 
50 to the memory 60. In the event that the mode selec- 
tion switch 52 is not set to either the keypad mode, the 
EDS mode, the automatic cut mode, or the feed cut foot 
switch mode, the microprocessor 48 will default to oper- 
ation in accordance with the automatic feed mode 
described above. 

[0059] The sensing circuit 136 (COUNTER) senses 
when a predetermined number of lengths of dunnage 
material have been generated. When the machine is in 
the automatic feed mode, the operator sets the counter 
to the desired number of pads. When this number is 
reached, a contact closing in the counter is sensed and 
the circuit 136 informs the microprocessor 48 that the 
number of dunnage lengths has been reached and the 
microprocessor disables the automatic feed operation. 
[0060] A number of spare sensing circuits 138 
(SPARE1), 140 (SPARE2) as seen in Figure 6, are also 
provided to enable the microprocessor 48 to perform 
expanded control functions based on additional inputs. 
[0061] As noted above, the operational status of the 
machine may be indicated to the operator through an 
alphanumeric display 54 (See Figures 2 and 5). The 
alphanumeric display may be any of a variety of com- 
mercially available displays capable of interfacing with 
the microprocessor 48. The microprocessor 48 supplies 
the display 54 with information for display in accordance 
with information received over the input bus 50 or 
through other inputs which indicate to the microproces- 
sor 48 the mode of operation of the machine as well as 
whether any errors have been detected in operation. 
Preferably, error codes displayed on the display 54 flash 
or blink to enhance the noticeabilrty of the detected 
error. 



[0062] Examples of errors which may be detected by 
the microprocessor 48 are jams in the feed or cutting 
assemblies 19, 26. To facilitate detection of such errors 
it is preferable that an encoder 144, such as an induc- 

5 tive proximity switch, be positioned proximate the coin- 
ing gears of the gear assembly 22 to sense rotation and 
rotational speed of the gears and feed motor 24 (See 
Figure 1). although other forms of detection means 
could be employed to sense the rotational speed of the 

iq various components of the feed assembly 19. rf the 
microprocessor 48 determines that the rotational speed 
of the feed motor 24 has dropped below a certain 
threshold which is indicative of a paper jam in the feed 
assembly 19, such as in the gear assembly 22 or form- 

75 ing assembly 20, the microprocessor stops the feed 
motor 24 and displays an appropriate error code on the 
display 54 so the operator can attend to correction of 
the error. 

[0063] To detect a jam in the cutting assembly 26, the 
20 microprocessor 48 may similarly monitor the position of 
the cutting blade as determined by the Wade position 
detecting circuit 112 (See Figure 8). If the blade is not in 
its rest position after a cut or does not return to its rest 
position after a period of time from the initiation of a cut 
25 cycle, the microprocessor 48 will disable the cutting 
operation of the machine and send an appropriate error 
code to the display 54 to inform the operator of the jam 
in the cutting assembly 26. 

[0064] With reference to Figure 9 there is shown a 

30 controller 216 for communication with a remote proces- 
sor 218, such as a remote terminal or personal compu- 
ter, through a pair of modems 220, 222, respectively, 
over a transmission line 224. (The remote processor 
218 and corresponding modem 222 are designated as 

35 separate from the controller 21 6 by the dashed box 226 
indicating a remote location, such as a service center.) 
The controller 216 is generally equivalent to the control- 
ler 16 described above relative to Figures 1 through 8. 
As is discussed above, the microprocessor 48 receives 

40 a number of inputs 50 corresponding, for example, to 
events detected by the current sensing circuits shown in 
Figures 6 through 8. The information sensed by the cur- 
rent sensing circuits includes the operational status of 
the machine, such as whether the machine is in the key 

45 pad mode, the electric dispensing mode, the automatic 
cut mode, etc., and further includes detection of 
machine errors, such as jams in the feed or cutting 
assemblies 19, 26, as well as the number of cuts that 
have been completed by the machine, the number of 

so pads that have been produced by the machine and var- 
ious other information. 

[0065] The controller 216 may also be provided with a 
real-time clock 228 to permit the microprocessor 48 to 
record a number of timed events, tor example the total 
55 time the machine is on, the total time the machine is 
active as opposed to the time devoted to maintenance, 
the time spent in each of the operational modes, the 
total time the feed motor or cut motor is running and the 
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total time the feed motor is operating in reverse. The 
real-time clock 228 can also be used to time and date 
stamp occurrences of faults detected by the microproc- 
essor 48. 

[0066] All information received by the microprocessor 
48 may be stored in a non-volatile memory 230 for later 
retrieval. When desired, the information stored in the 
non -volatile memory 230 may be accessed from a 
remote location 226 through communication between 
the remote processor 218 and the microprocessor 48 
over the modems 220 and 222. The modems 220 and 
222 may be conventional commercially available 
modems communicating over a telephone link 224 
through conventional communications protocols as 
would be appreciated by those skilled in the art. 
[0067] The information stored in the non-volatile mem- 
ory 230 of the controller 216 may be automatically 
downloaded to the remote processor 218 at pre- 
planned timed intervals, for example, at the end of a day, 
or the end of a week. Alternatively, a service person at 
the remote location 226 can instruct the microprocessor 
48 through the connection with the remote processor 
218 via the modems 220 and 222 to download the infor- 
mation stored in the non-volatile memory 230 to the 
remote processor 218 as desired. Further, the connec- 
tion between the remote processor 218 and the micro- 
processor 48 allows a service person to view in near 
real-time the status of all of the machine inputs 50, cor- 
responding to the sensors and other inputs described 
above, while the machine is running. This enables the 
service person to diagnose effectively errors in the 
machine 10 since the service person is able to look at 
the inputs 50 as an error is occurring. The information 
downloaded to the remote processor 218 from the non- 
volatile memory 230 can also be used to schedule 
maintenance for the machine and to perform billing 
functions in instances where a customer is charged for 
use of the machine 10 based on its operating time, on 
the amount of paper fed through the machine, or on the 
length or number of pads produced by the machine. 
[0068] In instances where a service person is at the 
site of the cushion conversion machine 10 it is also pos- 
sible to access the non-volatile memory 230 through the 
same port provided for communication with the remote 
processor 218. In such a case instead of the modem 
220 being connected to the microprocessor 48, a per- 
sonal computer or other terminal may be connected to 
the microprocessor 48 for access to the information 
stored in the non-volatile memory 230. This allows a 
service person more access to the informational inputs 
50 to the microprocessor 48 during servicing of the 
machine. 

[0069] In instances where a customer is charged for 
usage of the machine based on the amount of paper 
used it may be desirable to provide a paper usage meter 
232 in communication with the microprocessor 48. 
While it is possible for the microprocessor 48 to keep a 
running total of paper used by the machine in the non- 



volatile memory 230 by indirectly measuring the time 
that the feed motor is running as determined by the real 
time clock 228 and by multiplying that time by the paper 
speed, provided that the speed of the feed motor is 

5 known and constant, in some instances the paper 
usage may be more accurately determined by use of 
the paper usage meter 232. Such a meter may include 
a contact roller which rolls along the paper fed into the 
machine to directly measure the length of paper used or 

70 may be embodied through some other conventional 
means of measuring length. The paper usage, as well 
as other information stored in the non-volatile memory 
230 may be made available for display when desirable 
on the display 54 as well as through the remote proces- 

75 sor 218 as is described above. 

[0070] Where it is desired to accurately determine the 
amount of dunnage product or padding produced by a 
machine, such as for billing purposes or when the 
length of the pad to be produced must closely fit within 

20 a container, the machine 10 may be provided with a 
length measuring device 234. An embodiment of a 
length measuring device is shown in Figures 10 and 1 1 
and more fully described in co-owned U.S. Patent Appli- 
cation Serial No. 08/155,116, which is incorporated in 

25 its entirety by this reference. The illustrated length 
measuring device 234 is positioned to monitor the angu- 
lar movement of the gear assembly 22. The length 
measuring device 234 includes a rotating member 280 
which is attached to the gear shaft 281 and a monitor 

30 282 which monitors the angular motion of the member 
280, and thus the gear shaft 281 . Preferably, the rotat- 
ing member 280 is a disk with a series of openings 284 
arranged in equal circumferential increments. More 
preferably, the rotating member 280 is a black, nonre- 

35 flective, aluminum disk with twelve openings. In this 
manner, each opening 284 will correspond to a 30° 
angular movement and, in the preferred embodiment, 
one inch of pad length. 

[0071] The monitor 282 comprises a photo-optic 

40 transmitter/receiver 286 which transmits and receives 
light beams and a reflector 288 which reflects the trans- 
mitted light beams. The transmitter/receiver 286 is 
mounted on the machine frame and is positioned so 
that, as the rotating member 280 turns, transmitted light 

45 beams will travel through the openings 284. The photo- 
optic transmitter/receiver 286 preferably includes elec- 
trical circuitry capable of relaying interruptions in the 
receipt of light beams. The reflector 288 is mounted on 
the machine frame and is positioned to receive transmit- 

50 ted light beams which travel through the openings 284. 
[0072] As the rotating member 280 turns, light beams 
transmitted by the transmitter/receiver 286 will pass 
through a first opening 284, contact the reflector 288, 
and reflect back to the transmitter/receiver 286. Once 

55 this opening 284 rotates out of alignment with the trans- 
mitter/receiver 286 (and the reflector 288), the receipt of 
reflected light beams by the transmitter/receiver 286 will 
be interrupted until the next opening 284 moves into 
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alignment. Thus, with the preferred rotating member 
280, twelve interruptions would occur for every revolu- 
tion of the member 280, and thus for every revolution of 
the drive gear shaft 281 . 

(0073] The transmitter/receiver 286 relays the occur- 
rence of an interruption to the processor 48 (Figure 9) in 
the form of a pulse. The processor 48 uses this informa- 
tion to control the gear assembly 22 (i.e. . to send activa- 
tion/deactivation signals to the feed motor over the feed 
motor port 42) and thus uses this information to control 
pad lengths as well as to determine and store in the 
non-volatile memory 230 the total length of pad pro- 
duced. 

[0074] Referring to Figure 12, there is shown a con- 
troller 216* substantially the same as the controller 216 
described above and including a paper code reader 300 
and a container probe 302. While the controller 216' is 
illustrated with only the code reader 300 and container 
probe 302 and the non-volatile memory 230, the con- 
troller may also include the modem 220 for communica- 
tion with a remote processor 218, the real-time clock 
228, the paper usage meter 232 and the length measur- 
ing device 234 described with reference to Figure 9. 
The paper code reader 300 and the container probe 302 
may also be used separately or together. 
[0075] The paper code reader 300 reads information 
encoded on the stock paper 304 as the paper is fed 
through the machine prior to the paper entering the con- 
version assembly 20 in order to identify or to verify the 
stock paper type, source or lot. Such information may 
aid the service person in diagnosing machine problems, 
such as problems which have occurred among 
machines using a particular paper lot, or may be used to 
determine information regarding the cushioning proper- 
ties of a pad formed from such paper as may vary 
between, for example, single or multi-ply paper stock. 
The latter type of information may be of particular value 
where the machine 10 automatically determines and 
produces the amount of pad to adequately cushion a 
given container. The controller 216' may in some 
instances be adapted to produce pads only upon the 
verification of certain types of stock paper by the paper 
code reader 300, such as to as an example prevent 
damage to the machine 10 from the use of inappropri- 
ate stock paper material. 

[0076] The paper code reader 300 is preferably a con- 
ventional bar code reader with the stock paper bearing 
an appropriate bar code encoded with the desired infor- 
mation. The paper code reader 300 can also be used to 
supply paper length information to the processor 48 
when the bar codes are printed on the stock paper 302 
at known spatial intervals or are encoded with length 
information. The paper code reader 300 may also be 
another type of information retrieval system including, 
for example, an optical code reader other than a bar 
code reader or a reader adapted to read or to detect the 
presence of encoded information using ultraviolet light. 
[0077] Information detected from the paper stock 304 



by the paper code reader 300 is transferred to the proc- 
essor 48 where it may be acted upon and/or, as desired, 
stored for latter retrieval from the non-volatile memory 
230. The number of rolls or amount of stock paper used 

5 from a particular source or the number of rolls or 
amount of stock paper used of a certain grade, thick- 
ness or ply are examples of useful information for stor- 
age in the non-volatile memory 230. 
[0078] The container probe 302 may be embodied as 

io a code reader such as a bar code reader which reads 
information from a container 306 for determining the 
amount of pad and the lengths of pads to produce to 
adequately cushion the container. In such an instance a 
bar code would be printed on or otherwise affixed to the 

15 container 306 or to a packaging invoice supplied with 
the container and the bar code reader would be posi- 
tioned to read the bar code as the container is conveyed 
to or the bar code is placed at a known position relative 
to the machine 10. Upon reading the information from 

20 the bar code, the container probe 302 will transfer the 
information to the processor 48 which may use the infor- 
mation to instruct the machine 10 to produce the 
required number and lengths of pads as determined by 
a look-up table or as directly encoded into the bar code. 

25 The operator would then take the pads automatically 
produced by the machine 10 and place them in the con- 
tainer 306 without further interaction between the oper- 
ator and the machine. 

[0079] The container probe 302 may also be in the 
30 form of probe which actually measures the void volume 
of the container. Such a probe may include a mechani- 
cal probe such as a plunger, an air cylinder or other low 
pressure probe which probes the container 306 to 
determine the volume of padding necessary to fill the 
35 container. A mechanical probe may probe the container 
306 in one or in multiple locations to determine the 
amount of pad needed. The mechanical probe may also 
be used in conjunction with a bar code reader or used in 
conjunction with or supplanted with sensors which 
40 sense the dimensions or degree of fill of the container 
306 including optical and ultrasonic sensors and sensor 
using other forms of machine vision or pattern recogni- 
tion. 

[0080] A fault tolerant cushioning producing network 
45 400 is illustrated schematically in Figure 1 3. Such a net- 
work 400 would typically include a number of cushion- 
ing conversion machines 10 each preferably having a 
controller 402 such as the controllers 16, 216 and 216' 
described above for controlling the pad producing and 
so diagnostic functions of the machine. The individual 
machines 10 would also be controlled by a supervisory 
controller 404 which may be a devoted supervisory con- 
troller implemented in a personal computer or similar 
processor or may be resident in a cushioning conver- 
55 sion machine in which case it would control its host 
machine as well as provide supervisory control func- 
tions to its host machine and the other machines in the 
network 400. The supervisory controller 404 may com- 
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municate with controllers 402 of each machine 10 in a 
conventional "master-slave" mode or the controllers 
may communicate with each other in a conventional 
"peer-to-peer" mode depending on the level ol inter- 
communication between the machines 10 that is 
desired and whether it is desired to employ a master 
supervisory controller. 

[0081 ] When the network 400 is operating in the mas- 
ter-slave mode, individual or plural machines 10 are 
instructed by the supervisory controller 404 to produce 
pads of the desired number and lengths. The supervi- 
sory controller 404 can divide up the work load among 
the different machines according to work schedules and 
maintenance schedules of the machines and can 
bypass or reallocate work from a machine which has 
informed the supervisory controller of a fault condition, 
such as a paper jam, or that the machine has run out of 
paper stock. The machines may also communicate 
information and fault conditions with each other. While it 
is preferable that each machine 10 is provided with a 
separate controller 402, a machine may be controlled 
through the supervisory controller 404 without the need 
of an individual controller for each machine. 
[0082] When the network 400 is operating in the peer- 
to-peer mode, a primary or first machine is active pro- 
ducing pads while the remaining machine or machines 
are inactive. If the first machine fails, the remaining 
machine or machines can automatically take over for 
the first machine. Such a network could be implemented 
between two machines 10a and 10b at either end of a 
reversible conveyor system 410, as shown in Figure 14. 
In this case, in normal operation one machine is active 
while the other machine is idle. The active machine, say 
machine 10a, produces pads of the desired length and 
deposits the pads onto the conveyor system 410 which 
carries the pad away from the active machine 10a and 
to an operator. If the machine 10a becomes inoperable, 
such as due to a jam or lack of paper for instance, or a 
switch is desired at a scheduled intervals, the machine 
10a becomes inactive and the machine 10b takes over 
the pad producing functions. At this time the direction of 
the conveyor system 410 would also reverse direction to 
carry pads produced by the machine 1 0b away from that 
machine and to an operator. 

[0083] While a number of controllers have been 
described above relative to a number of specific cush- 
ioning conversion machines, it will be readily apparent 
that the controllers of the present invention have a wide 
range of applications in controlling the operation of 
many types or configurations of cushioning conversion 
machines. The versatility and structure of the controllers 
as well as the provision of spare controller ports also 
permits customization of controller functions for differ- 
ent machine applications and control of accessory 
devices. 



Claims 

1. A cushioning conversion machine for converting a 
sheet-like stock material into cushioning products; 

5 said machine comprising: 

a converting assembly including a forming 
assembly, a feeding assembly, and a cutting 
assembly, the forming assembly and die feed- 
w ing assembly cooperating to convert the sheet- 

like stock material into a three-dimensional 
strip of dunnage and the cutting assembly cut- 
ting die strip of dunnage into lengths, the feed- 
ing assembly feeding the stock material to the 
15 forming assembly and being operable in a plu- 

rality of pre-programmed modes of operation, 
wherein each of said plurality of modes of oper- 
ation is controllable to produce cushioning 
products of different lengths; 
20 a stock supply assembly, positioned upstream 

of the converting assembly, which supplies the 
stock material to die forming assembly; and 
a controller including: 

25 a selecting device for selecting any one of 

said plurality of modes of operation; 
a plurality of sensing devices for detecting 
the occurrence of respective predeter- 
mined events other than selecting the 
30 mode of operation; 

a central, programmable processing 
device which generates control signals 
based on the selected mode of operation 
and at least one predetermined event 
35 sensed by at least one of the plurality of 

sensing devices, the processing device 
being responsive to one of said sensing 
devices detecting a respective predeter- 
mined event in one of the modes of opera- 
40 tion and being responsive to a different one 

of said sensing devices detecting a 
respective predetermined event in a differ- 
ent one of the modes of operation; and 
a controlling device which controls the 
as feeding assembly and the cutting assem- 

bly in accordance with the generated con- 
trol signals. 

2. A cushioning conversion machine as set forth in 
50 Claim 1 wherein the controlling device aJso controls 

the cutting assembly in accordance with the gener- 
ated control signals. 

3. A cushioning conversion machine as set forth in 
55 any of the preceding claims wherein the plurality of 

sensing devices include at least one sensing device 
which detects an input of one of plurality of prede- 
termined inputs corresponding to different desired 
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lengths of cushioning product and wherein the 
processing device is responsive to this sensing 
device in at least one of the plurality of modes of 
operation and generates the control signals based 
thereon. 

4. A cushioning conversion machine as set forth in 
Claim 3 wherein the controlling device activates the 
feeding assembly for a period of time correspond- 
ing to the detected input in said at least one mode 
of operation. 

5. A cushioning conversion machine as set forth in 
any of the preceding claims wherein the plurality of 
sensing devices include a sensing device which 
detects removal of a cushioning product from the 
machine's exit and wherein the processing device 
is responsive to this sensing device in at least one 
of the plurality of modes of operation and generates 
the control signals based thereon. 

6. A cushioning conversion machine as set forth in 
Claim 5 wherein the processing device is also 
responsive to an input of a desired product length in 
said at least one mode of operation and generates 
the control signals based thereon. 

7. A cushioning conversion machine as set forth in 
Claim 6 wherein the controlling device activates the 
feeding assembly for a period of time correspond- 
ing to the desired length input in said at least one 
mode of operation. 

8. A cushioning conversion machine as set forth in 
any preceding claim wherein the plurality of sensing 
devices include a sensing device which detects 
completion of a cutting operation by the cutting 
assembly and wherein the processing device is 
responsive to this sensing device in at least one of 
the plurality of modes of operation and generates 
control signals based thereon. 

9. A cushioning conversion machine as set forth in 
Claim 8 wherein the controlling device activates the 
feeding assembly upon completion of the cutting 
operation by the cutting assembly in said at least 
one mode of operation. 

10. A cushioning conversion machine as set forth in 
Claim 8 or Claim 9, wherein the plurality of sensing 
devices also include a sensing device which 
detects deactivation of the feeding assembly, and 
wherein the processing device is also responsive to 
this sensing device in said at least one mode of 
operation and generates control signals based ther- 
eon, and wherein the controlling device activates 
the cutting assembly upon deactivation of the feed- 
ing assembly in said at least one mode of opera- 



tion. 

11. A cushioning conversion machine according to any 
of Claims 8 to 10 wherein the processing device is 

5 further responsive to an input of a desired product 
length in said at least one mode of operation and 
generates control signals based thereon. 

12. A cushioning conversion machine as set forth in 
io Claim 1 1 wherein the controlling device activates 

the feeding assembly for a period of time corre- 
sponding to the desired product length input in said 
at least one mode of operation. 

is 13. A cushioning conversion machine as set forth in 
claim 8 or any of Claims 9 to 12 depending there- 
from wherein the processing device is further 
responsive to an input of the desired number of 
cushioning products in said at least one mode of 

20 operation and wherein the controlling device con- 
trols the feeding assembly to produce the input 
number of cushioning products in said at least one 
mode of operation. 

25 14. A cushioning conversion machine as set forth in 
any of the preceding claims wherein the plurality of 
sensing devices include a sensing device which 
detects the activation of a switch for a certain period 
of time and wherein the processing device is 

30 responsive to this sensing device in at least one of 
the plurality of modes of operation and generates 
control signals based thereon. 

15. A cushioning conversion machine as set forth in the 
35 preceding claim wherein the controlling device acti- 
vates the feeding assembly for the period of time 
that the switch is activated in said at least one mode 
of operation. 

40 16. A cushioning conversion machine as set forth in 
any preceding claim wherein: 

the plurality of sensing devices include a sens- 
ing device which detects completion of a cut- 

45 ting operation by the cutting assembly, the 

processing device is responsive to this sensing 
device in at least one of the plurality of modes 
of operation and generates control signals 
based thereon, and the controlling device acti- 

50 vates the feeding assembly upon completion of 

the cutting operation in said at least one mode 
of operation; and 

the plurality of sensing devices also include a 
sensing device which detects the manual push- 
55 ing of one or more buttons; the processing 

device is also responsive to this sensing device 
in said at least one mode of operation and gen- 
erates control signals based thereon, and the 
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controlling device activates the cutting assem- 
bly upon the pushing of one or more of the but- 
tons in said at least one mode of operation. 

17. A cushioning conversion machine as set forth in 5 
Claim 16 wherein the processing device is further 
responsive to an input of a desired product length in 
said at least one mode of operation and generates 
control signals based thereon. 

10 

18. A cushioning conversion machine as set forth in 
Claim 17 wherein the controlling device activates 
the feeding assembly for a period of time corre- 
sponding to the desired length input in said at least 
one mode of operation. 15 

19. A cushioning conversion machine as set forth in 
any preceding claim wherein the cutting assembly 
may be one of a plurality of different types of cutting 
assemblies and wherein the controlling device com- 20 
prises a plurality of output ports for controlling each 

of the different types of cutting assemblies. 

20. A cushioning conversion machine as set forth in 
Claim 19 wherein the plurality of different types of 25 
cutting assemblies are: 

a solenoid powered cutting assembly; 

a fluid-powered cutting assembly; and/or 

a motor powered cutting assembly. 30 

21. A cushioning conversion machine as set forth in 
any preceding claim depending therefrom wherein 
the controller further includes a displaying device 
which displays codes corresponding to: 35 

the selected the mode of operation; 
the operational status of the machine; 
improper operation of the feeding assembly; 
and/or 40 
improper operation of the cutting assembly. 

22. A cushioning conversion machine as set forth in 
any of the preceding claims wherein the feeding 
assembly includes a gear assembly powered by a 45 
feed motor and wherein the controlling device con- 
trols the feeding assembly by supplying power to 
the feed motor. 

23. A method of manufacturing cushioning products, so 
said method comprising the steps of setting the 
selecting device of a cushioning conversion 
machine according to any of Claims 1-22 to select 
one the plurality of modes of operation; and con- 
verting sheet-like stock material into cushioning 55 
products in this selected mode of operation. 

24. A method as set forth in Claim 23 including the 



steps of setting the selecting device to select a dif- 
ferent one of the plurality modes of operation; and 
converting the sheet-like stock material into cush- 
ioning products in this different selected mode of 
operation. 

25. Use of a cushioning conversion machine according 
to any of Claims 1-22 to make cushioning products, 
said use including: 

setting the selecting device to select one of the 
plurality of modes of operation and converting 
sheet-like stock material into cushioning prod- 
ucts in this selected mode of operation; and 
setting the selecting device to select a different 
one of the plurality modes of operation and 
converting the sheet-like stock material into 
cushioning products in this different selected 
mode of operation. 

Patentanspruche 

1. Maschine zum Herstellen stoRdampfender Ele- 
mente zum Umwandeln eines bahnartigen Aus- 
gangsmaterials in stoGdampfende Produkte; wobei 
die Maschine aufweist: 

eine Umwandlungsanordnung, die eine For- 
mungsanordnung, eine Zufuhrungsanordnung 
und eine Schneideanordnung aufweist, wobei 
die Formungsanordnung und die Zufuhrungs- 
anordnung zusammenwirken, urn das Wattar- 
tige Ausgangsmaterial in einen 
dreidimensionalen Streifen von Fullmaterial 
umzuwandeln, und die Schneideanordnung 
den Streifen von Fullmaterial in Langen schnei- 
det, die Zufuhrungsanordnung das Ausgangs- 
material der Formungsanordnung zufuhrt und 
in einer Mehrzahl von vorprogrammierten 
Betriebsarten betreibbar ist, worin jede der 
Mehrzahl von Betriebsarten steuerbar ist, urn 
stoGdampfende Produkte verschiedener Lan- 
gen zu erzeugen; 

eine stromaufwarts der Umwandlungsanord- 
nung positionierte Materiallieferanordnung, die 
das Ausgangsmaterial an die Formungsanord- 
nung liefert; und 
einer Steuerung mit: 

einer Auswahleinrichtung zum Auswahlen 
irgendeiner der Mehrzahl von Betriebsarten; 
einer Mehrzahl von Sensoreinrichtungen zum 
Erfassen des Auftretens anderer jeweiliger vor- 
bestimmter Ereignisse als ein Auswahlen der 
Betriebsart; 

einer zentralen programmierbaren Verarbei- 
tungseinrichtung, die Steuersignale erzeugt, 
die auf der ausgewahtten Betriebsart und min- 
destens einem durch mindestens einer der 
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Mehrzahl von Sensoreinrichtungen erfaGten 
vorbestimmten Ereignis basieren, wobei die 
Verarbeitungseinrichtung auf eine der Sensor- 
einrichtungen, die ein jeweiliges vorbestimm- 
tes Ereignis erfaGt, in einer der Betriebsarten 5 
anspricht und auf eine andere der Sensorein- 
richtungen, die ein jeweiliges vorbestimmtes 
Ereignis erfaGt, in einer anderen der Betriebs- 
arten anspricht; und 

einer Steuereinrichtung, die die Zufuhrungsan- w 
ordnung und die Schneideanordnung gemaG 
den erzeugten Steuersignalen steuert 

2. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 1 , worin die Steuereinrich- is 
tung ferner die Schneideanordnung gemaB den 
erzeugten Steuersignalen steuert. 

3. Maschine zum Herstellen stoGdampfender Ele- 
mente nach einem der vorhergehenden Anspru- 20 
che, worin die Mehrzahl von Sensoreinrichtungen 
mindestens eine Sensoreinrichtung enthalt, die 
eine Eingabe einer von mehreren vorbestimmten 
Eingaben entsprechend verschiedenen erwunsch- 

ten Langen eines stoGdampfenden Produkts erfaBt, 2s 
und worin die Verarbeitungseinrichtung auf diese 
Sensoreinrichtung in mindestens einer der Mehr- 
zahl von Betriebsarten anspricht und die darauf 
basierenden Steuersignale erzeugt. 

30 

4. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 3, worin die Steuereinrich- 
tung die Zufuhrungsanordnung fur eine Zeitspanne 
entsprechend der erfaGten Eingabe in mindestens 
einer Betriebsart aktiviert. & 

5. Maschine zum Herstellen stoGdampfender Ele- 
mente nach einem der vorhergehenden Anspru- 
che, worin die Mehrzahl von Sensoreinrichtungen 
eine Sensoreinrichtung enthalt, die eine Entnahme ao 
eines stoGdampfenden Produkts aus dem Ausgang 
der Maschine erfaGt, und worin die Verarbeitungs- 
einrichtung auf diese Sensoreinrichtung in minde- 
stens einer der Mehrzahl von Betriebsarten 
anspricht und die darauf basierenden Steuersi- 45 
gnale erzeugt. 

6. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 5, worin die Verarbeitungs- 
einrichtung auch auf eine Eingabe einer so 
gewunschten Produktlange in mindestens einer 
Betriebsart anspricht und die darauf basierenden 
Steuersignale erzeugt. 

7. Maschine zum Herstellen stoGdampfender Ele- 55 
mente nach Anspruch 6, worin die Steuereinrich- 
tung die Zufuhrungsanordnung fur eine Zeitspanne 
entsprechend der in mindestens einer Betriebsart 



eingegebenen gewunschten Lange aktiviert. 

8. Maschine zum Herstellen stoGdampfender Ele- 
mente nach einem der vorhergehenden Anspru* 
che, worin die Mehrzahl von Sensoreinrichtungen 
eine Sensoreinrichtung enthalt, die einen AbschluG 
eines Schneidevorgangs durch die Schneideanord- 
nung erfaGt, und worin die Verarbeitungseinrich- 
tung auf diese Sensoreinrichtung in mindestens 
einer der Mehrzahl von Betriebsarten anspricht und 
darauf basierende Steuersignale erzeugt. 

9. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 8, worin die Steuereinrich- 
tung die Zufuhrungsanordnung bei AbschluG des 
Schneidevorgangs durch die Schneideanordnung 
in mindestens einer Betriebsart aktiviert. 

10. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 8 Oder Anspruch 9, worin die 
Mehrzahl von Sensoreinrichtungen auch eine Sen- 
soreinrichtung enthalt, die eine Deaktivierung der 
Zufuhrungsanordnung erfaGt, und worin die Verar- 
beitungseinrichtung auch auf diese Sensoreinrich- 
tung in mindestens einer Betriebsart anspricht und 
darauf basierende Steuersignale erzeugt und worin 
die Steuereinrichtung die Schneideanordnung auf 
eine Deaktivierung der Zufuhrungsanordnung hin 
in mindestens einer Betriebsart aktiviert. 

11. Maschine zum Herstellen stoGdampfender Ele- 
merrte nach einem der Anspriiche 8 bis 10, worin 
die Verarbeitungseinrichtung ferner auf eine Ein- 
gabe einer gewunschten Produktlange in minde- 
stens einer Betriebsart anspricht und darauf 
basierende Steuersignale erzeugt. 

12. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 11, worin die Steuereinrich- 
tung die Zufuhrungsanordnung fur eine Zeitspanne 
entsprechend der in mindestens einer Betriebsart 
eingegebenen gewunschten Produktlange akti- 
viert. 

13. Maschine zum Herstellen stoGdampfender Ele- 
mente nach Anspruch 8 Oder einem der davon 
abhangigen Anspruche 9 bis 12, worin die Verar- 
beitungseinrichtung ferner auf eine Eingabe der 
gewunschten Anzahl stoGdampfender Produkte in 
mindestens einer Betriebsart anspricht und worin 
die Steuereinrichtung die Zufuhrungsanordnung 
steuert, urn die eingegebene Zahl von stoGdamp- 
fenden Produkten in mindestens einer Betriebsart 
herzustellen. 

14. Maschine zum Herstellen stoGdampfender Ele- 
mente nach einem der vorhergehenden Anspru- 
che, worin die Mehrzahl von Sensoreinrichtungen 
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eine Sensoreinrichtung enthait, die die Aktivierung 
eines Schalters fur eine bestimmte Zeitspanne 
erfaRt, und worin die Verarbeitungseinrichtung auf 
diese Sensoreinrichtung in mindestens einer der 
Mehrzahl von Betriebsarten anspricht und darauf 5 
basierende Steuersignale erzeugt. 

15. Maschine zum Herstellen stoRdampfender Eie- 
mente nach dem vorhergehenden Anspruch, worin 

die Steuereinrichtung die Zufuhrungsanordnung fur 10 
die Zeitspanne, in der der Schlatter aktiviert ist, in 
mindestens einer Betriebsart aktiviert. 

16. Maschine zum Herstellen stoRdampfender Ele- 
mente nach einem der vorhergehenden Anspru- is 
che, worin: 

die Mehrzahl von Sensoreinrichtungen eine 
Sensoreinrichtung enthait, die einen AbschluR 
eines Schneidevorgangs durch die Schneide- 20 
anordnung erfaRt, die Verarbeitungseinrich- 
tung auf diese Sensoreinrichtung in 
mindestens einer der Mehrzahl von Betriebsar- 
ten anspricht und darauf basierende Steuersi- 
gnale erzeugt und die Steuereinrichtung die 25 
Zufuhrungsanordnung bei AbschluB des 
Schneidevorgangs in mindestens einer 
Betriebsart aktiviert; und 
die Mehrzahl von Sensoreinrichtungen auch 
eine Sensoreinrichtung enthait. die das manu- 30 
elle Drucken von einem oder mehr Knopfen 
erfaRt; die Verarbeitungseinrichtung auch auf 
diese Sensoreinrichtung in mindestens einer 
Betriebsart anspricht und darauf basierende 
Steuersignale erzeugt und die Steuereinrich- 35 
tung die Schneideanordnung auf das Drucken 
eines Oder mehrerer der Knopfe hin in minde- 
stens einer Betriebsart aktiviert. 

17. Maschine zum Herstellen stoRdampfender Ele- 40 
mente nach Anspruch 16. worin die Verarbeitungs- 
einrichtung ferner auf eine Eingabe einer 
gewunschten Produktiange in mindestens einer 
Betriebsart anspricht und darauf basierende Steu- 
ersignale erzeugt. 45 

18. Maschine zum Herstellen stoRdampfender Ele- 
mente nach Anspruch 17, worin die Steuereinrich- 
tung die Zufuhrungsanordnung fur eine Zeitspanne 
entsprechend der in mindestens einer Betriebsart 50 
eingegebenen gewunschten Produktiange akti- 
viert. 

19. Maschine zum Herstellen stoRdampfender Ele- 
mente nach einem der vorhergehenden Ansprii- ss 
che, worin die Schneideanordnung eine von einer 
Mehrzahl verschiedener Arten von Schneideanord- 
nungen sein kann und worin die Steuereinrichtung 



eine Mehrzahl von Ausgangskanaien zum Steuern 
von jeder der verschiedenen Arten von Schneide- 
anordnungen aufweist. 

20. Maschine zum Herstellen stoRdampfender Ele- 
mente nach Anspruch 19, worin die Mehrzahl der 
unterschiedlichen Arten von Schneideanordnungen 
umfaBt: 

eine solenoidbetriebene Schneideanordnung; 
eine fluidbetriebene Schneideanordnung; 
und/oder 

eine motorbetriebene Schneideanordnung. 

21. Maschine zum Herstellen stoRdampfender Ele- 
mente nach einem der davon abhangigen vorher- 
gehenden Anspruche, worin die Steuereinheit 
ferner eine Anzeigevorrichtung enthait, die Codes 
anzeigt entsprechend: 

der ausgewahlten Betriebsart; 

dem Betriebsstatus der Maschine; 

einem nicht ordnungsgemaRen Betrieb der 

Zufuhrungsanordnung; und/oder 

einem nicht ordnungsgemaRen Betrieb der 

Schneideanordnung. 

22. Maschine zum Herstellen stoRdampfender Ele- 
mente nach einem der vorhergehenden Anspru- 
che, worin die Zufuhrungsanordnung eine 
Getriebeanordnung enthait, die durch einen Zufuhr- 
motor betrieben wird, und worin die Steuereinrich- 
tung die Zufuhrungsanordnung durch Zufuhren von 
Energie zum Zufuhrmotor steuert. 

23. Verfahren zum Herstellen stoRdampfender Pro- 
dukte mit folgenden Schritten: Einstellen der Aus- 
wahleinrichtung einer Maschine zum Herstellen 
stoRdampfender Elemente nach einem der Anspru- 
che 1 - 22, urn eine der Mehrzahl von Betriebsarten 
auszuwahlen; und Umwandeln eines blattartigen 
Ausgangsmaterials in stoRdampfende Produkte in 
dieser ausgewahlten Betriebsart. 

24. Verfahren nach Anspruch 23, mit den Schritten: 
Einstellen der Auswahlvorrichtung, urn eine andere 
der Mehrzahl von Betriebsarten auszuwahlen; und 
Umwandeln des blattartigen Ausgangsmaterials in 
stoRdampfende Produkte in dieser anderen ausge- 
wahlten Betriebsart. 

25. Anwendung einer Maschine zum Herstellen stoB- 
dampfender Elemente nach einem der Anspruche 
1 - 22, urn stoRdampfende Produkte herzustellen, 
wobei die Anordnung einschlieRt: 

Einstellen der Auswahlvorrichtung, urn eine der 
Mehrzahl von Betriebsarten auszuwahlen, und 
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Umwandeln eines blattartigen Ausgangsmate- 
rials in stoGdampfende Produkte in dieser aus- 
gewahlten Betriebsart; und 
Einstellen der Auswahleinrichtung, urn eine 
andere der Mehrzahl von Betriebsarten auszu- 
wahlen, und Umwandeln des blattartigen Aus- 
gangsmaterials in stoGdampfende Produkte in 
dieser anderen ausgewahrten Betriebsart. 

Revendications 

1. Machine de conversion de garniture d'emballage 
destinee a convertir un materiau de type feuitle en 
produits de garniture d'emballage ; ladite machine 
comprenant : 

un ensemble de conversion incluant un ensem- 
ble de formage, un ensemble d'amenee et un 
ensemble de decoupe, I'ensemble de formage 
et I'ensemble d'amenee cooperant pour con- 
vertir le materiau de type feuille en une bande 
tridimensionnelle de materiau d'arrimage et 
. I'ensemble de decoupe decoupant la bande de 
materiau d'arrimage en longueurs, I'ensemble 
d'amenee amenant le materiau a I'ensemble 
de formage et pouvant etre actionne selon une 
pluralite de modes operatoires preprogram- 
med dans laquelle chacun de ladite pluralite 
de modes operatoires peut etre commande 
pour produire des produits de garniture 
d'emballage de differentes longueurs ; 
un ensemble d'acheminement de materiau, 
positionne en amont de I'ensemble de conver- 
sion, qui achemine le materiau a I'ensemble de 
formage ; et 
un contr6leur incluant : 

un dispositif de selection destine a selectionner 
Tun quelconque de ladite pluralite de modes 
operatoires ; 

une pluralite de dispositifs de detection desti- 
nes a detecter I'apparition d'evenements pre- 
determines respectifs autres que la selection 
du mode operatoire ; 

un dispositif de traitement programmable cen- 
tral qui genere des signaux de commande sur 
la base du mode operatoire selectionne et au 
moins un evenement predetermine detecte par 
au moins Tun de la pluralite de dispositifs de 
detection, le dispositif de traitement etant sen- 
sible a I'un desdits dispositifs de detection 
detectant un evenement predetermine respec- 
tif dans Tun des modes operatoires et etant 
sensible a Tun different desdits dispositifs de 
detection detectant un evenement predeter- 
mine respectif dans Tun different des modes 
operatoires ; et 

un dispositif de commande qui commande 
I'ensemble d'amenee et I'ensemble de 



decoupe en fonction des signaux de com- 
mande generes. 

2. Machine de conversion de garniture d'emballage 
5 selon la revendication 1, dans laquelle le dispositif 
de commande commande egalement I'ensemble 
de decoupe en fonction des signaux de commande 
generes. 

10 3. Machine de conversion de garniture d'emballage 
selon Tune quelconque des revendications prece- 
dentes, dans laquelle la pluralite de dispositifs de 
detection incluent au moins un dispositif de detec- 
tion qui detecte une entree de Tune de la pluralite 

75 des entrees predetermines correspondant a diffe- 
rentes longueurs desirees de produit de garniture 
d'emballage et dans laquelle le dispositif de traite- 
ment est sensible a ce dispositif de detection dans 
au moins Tun de la pluralite de modes operatoires 

20 et qui genere les signaux de commande sur la base 
de celui-ci. 

4. Machine de conversion de garniture d'emballage 
selon la revendication 3, dans laquelle le dispositif 

25 de commande active I'ensemble d'amenee pendant 
une duree correspondant a I'entree detectee dans 
ledit au moins un mode operatoire. 

5. Machine de conversion de garniture d'emballage 
30 selon Tune quelconque des revendications prece- 

derrtes, dans laquelle la pluralite de dispositifs de 
detection incluent un dispositrf de detection qui 
detecte le retrait d'un produit de garniture d'embal- 
lage de la sortie de la machine et dans laquelle le 
35 dispositrf de traitement est sensible a ce dispositif 
de detection dans au moins I'un de la pluralite de 
modes operatoires. et qui genere les signaux de 
commande sur la base de celui-ci. 

40 6. Machine de conversion de garniture d'emballage 
selon la revendication 5, dans laquelle le dispositif 
de traitement est egalement sensible a une entree 
d une longueur de produit desiree dans ledit au 
moins un mode operatoire et qui genere les 

45 signaux de commande sur la base de celui-ci. 

7. Machine de conversion de garniture d'emballage 
selon la revendication 6, dans laquelle le dispositif 
de commande active I'ensemble d'amenee pendant 

so une duree correspondant a I'entree de longueur 
desiree dans ledit au moins un mode operatoire. 

8. Machine de conversion de garniture d'emballage 
selon Tune quelconque des revendications prece- 

55 dentes, dans laquelle la pluralite de dispositifs de 
detection incluent un dispositif de detection qui 
detecte I'achevement d'une operation de decoupe 
par I'ensemble de decoupe et dans laquelle le dis- 
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positif de traitement est sensible a ce dispositif de 
detection dans au moins Tun de la pluralite de 
modes operatoires et qui genere des signaux de 
commande sur la base de celui-ci. 

9. Machine de conversion de garniture d'emballage 
selon la revendication 8, dans laquelle le dispositif 
de commande active I'ensemble d'amenee lors de 
I'achevement de I'operation de decoupe par 
I'ensemble de decoupe dans ledit au moins un 
mode operatoire. 

10. Machine de conversion de garniture d'emballage 
selon la revendication 8 ou 9, dans laquelle la plu- 
rality de dispositifs de detection incluent egaiement 
un dispositif de detection qui detecte la deactiva- 
tion de I'ensemble d'amenee. et dans laquelle le 
dispositif de traitement est egaiement sensible a ce 
dispositif de detection dans tedit au moins un mode 
operatoire et qui genere des signaux de commande 
sur la base de celui-ci. et dans laquelle le dispositrf 
de commande active I'ensemble de decoupe lors 
de la deactivation de I'ensemble d'amenee dans 
ledit au moins un mode operatoire. 

11. Machine de conversion de garniture d'emballage 
selon Tune quelconque des revendications 8 a 10, 
dans laquelle le dispositrf de traitement est sensi- 
ble, en outre, a une entree d'une longueur de pro- 
duit desiree dans ledit au moins un mode 
operatoire et qui genere des signaux de commande 
sur la basede celui-ci. 

12. Machine de conversion de garniture d'emballage 
selon la revendication 1 1 , dans laquelle le dispositif 
de commande active I'ensemble d'amenee pendant 
une duree correspondant a I'entree de longueur de 
produit desiree dans ledit au moins un mode opera- 
toire. 

13. Machine de conversion de garniture d'emballage 
selon la revendication 8 ou Tune quelconque des 
revendications 9 a 12 qui en dependent, dans 
laquelle le dispositif de traitement est sensible, en 
outre, a une entree d'un nombre desire de produits 
de garniture d'emballage dans ledit au moins un 
mode operatoire et dans laquelle le dispositif de 
commande commande I'ensemble d'amenee afin 
de produire le nombre entre de produits de garni- 
ture d'emballage dans ledit au moins un mode ope- 
ratoire. 

14. Machine de conversion de garniture d'emballage 
selon I'une quelconque des revendications prece- 
dentes, dans laquelle la pluralite de dispositifs de 
detection incluent un dispositif de detection qui 
detecte I'activation d'un commutateur pendant une 
certaine duree et dans laquelle le dispositif de trai- 



tement est sensible a ce dispositif de traitement 
dans au moins Tun de la pluralite de modes opera- 
toires et qui genere des signaux de commande sur 
la basede celui-ci. 

5 

15. Machine de conversion de garniture d'emballage 
selon la revendication precedente, dans laquelle le 
dispositif de commande active I'ensemble d'ame- 
nee pendant la duree durant laquelle le commuta- 

io teur est active dans ledit au moins un mode 
operatoire. 

16. Machine de conversion de garniture d'emballage 
selon I'une quelconque des revendications prece- 

15 dentes, dans laquelle : 

la pluralite de dispositifs de detection incluent 
un dispositif de detection qui detecte racheve- 
ment d'une operation de decoupe par I'ensem- 
20 ble de decoupe, le dispositif de traitement est 

sensible a ce dispositif de detection dans au 
moins i'un de la pluralite de modes operatoires 
et genere des signaux de commande sur la 
base de celui-ci, et le dispositif de commande 
25 active I'ensemble d'amenee lors de I'acheve- 

ment de I'operation de decoupe dans ledit au 
moins un mode operatoire ; et 
la pluralite de dispositifs de detection incluent 
egaiement un dispositif de detection qui 
30 detecte la poussee manuelle de I'un ou de plu- 

sieurs boutons ; le dispositif de traitement est 
egaiement sensible a ce dispositif de detection 
dans ledit au moins un mode operatoire et 
genere des signaux de commande sur la base 
35 de celui-ci, et le dispositif de commande active 

I'ensemble de decoupe lors de la poussee de 
I'un ou de plusieurs des boutons dans ledit au 
moins un mode operatoire. 

40 17. Machine de conversion de garniture d'emballage 
selon la revendication 16, dans laquelle le dispositif 
de traitement est sensible, en outre, a une entree 
d'une longueur de produit desiree dans ledit au 
moins un mode operatoire et genere des signaux 

45 de commande sur la base de celui-ci. 

18. Machine de conversion de garniture d'emballage 
selon la revendication 17, dans laquelle le dispositif 
de commande active I'ensemble d'amenee pendant 

so une duree correspondant a I'entree de longueur 
desiree dans ledit au moins un mode operatoire. 

19. Machine de conversion de garniture d'emballage 
selon I'une quelconque des revendications prece- 

55 dentes, dans laquelle I'ensemble de decoupe peut 
etre I'un d'une pluralite de differents types d'ensem- 
bles de decoupe et dans laquelle le dispositif de 
commande comprend une pluralite d'orrfices de 



25 



30 



55 



19 



37 



EP 0 776 760 B1 



38 



sortie destines a commander chacun des difterents 
types d'ensembles de decoupe. 

20. Machine de conversion de garniture d'emballage 
selon la revendication 19, dans laquelle la plurality 5 
de diff erents types d'ensembles de decoupe sont : 

un ensemble de decoupe a commande par 
eiectro-aimant ; 

un ensemble de decoupe a commande hydrau- 10 
lique ; et/ou 

un ensemble de decoupe a commande motori- 
s6e. 

21. Machine de conversion de garniture d'emballage is 
selon I'une queiconque des revendications pr6c6- 
dentes, dans laquelle le contrfileur inclut. en outre, 

un dispositif d'affichage qui affiche les codes cor- 
respondant : 

20 

au mode operatoire s6lectionne ; 

a retat operationnel de la machine ; 

au fonctionnement defectueux de I'ensemble 

d'amen6e ; et/ou 

au fonctionnement defectueux de I'ensemble 25 
de decoupe. 

22. Machine de conversion de garniture d'emballage 
selon I'une queiconque des revendications pr6c6- 
dentes, dans laquelle I'ensemble d'amenee inclut 30 
un ensemble d'engrenage commande par un 
moteur d'entraTnement et dans laquelle le dispositif 

de commande commande I'ensemble d'amenee en 
alimentant le moteur d'entraTnement en energie. 

35 

23. Proc6de de fabrication de produits de garniture 
d'emballage, ledit proc6d6 comprenant les etapes 
consistant a r6gler le dispositif de selection d'une 
machine de conversion de garniture d'emballage 
selon Tune queiconque des revendications 1 a 22 40 
de manure a selectionner I'un de la plurality de 
modes operatoires ; et a convertir le materiau de 
type feuille en produits de garniture d'emballage 
dans ce mode operatoire s6lectionne. 

45 

24. Procede selon la revendication 23, incluant les eta- 
pes consistant a regler le dispositif de selection de 
manure a selectionner Pun different de la plurality 
de modes operatoires ; et a convertir le materiau de 
type feuille en produits de garniture d'emballage so 
dans ce mode operatoire seiectionne different. 

25. Utilisation d'une machine de conversion de garni- 
ture d'emballage selon I'une queiconque des reven- 
dications 1 a 22 afin de fabriquer des produits de 55 
garniture d'emballage, ladite utilisation incluant : 

le reglage du dispositif de selection de maniere 



a selectionner I'un de la plurality de modes 
operatoires et la conversion de materiau de 
type feuille en produits de garniture d'embal- 
lage dans ce mode operatoire s6lectionn6 ; et 
le reglage du dispositif de selection de maniere 
a selectionner I'un different de la pluralite de 
modes operatoires et la conversion du mate- 
riau de type feuille en produits de garniture 
d'emballage dans ce mode operatoire s6lec- 
tionne different. 
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